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Introduction 
We report the case of a patient with congenital cystic 
adenomatoid malformation of the lung (CCAM) diagnosed 
during adulthood. High resolution computed tomography 
(CT) scan of the lungs revealed type 1 disease according to 
Stocker’s classification. A surgical procedure was per- 
formed and pathological examination of the lobe involved 
showed inflammation but no neoplasia. When analysing the 
literature, CCAM are more frequently associated with 
neoplasia in adulthood as compared to childhood (P<O.Ol). 
In view of these data, we suggest that a complete surgical 
resection should be proposed at the time of diagnosis in the 
case of type 1 CCAM which is easily diagnosed with high 
resolution CT scan. 
Case Report 
A 23-year-old woman presented in July 1996, with haemo- 
ptysis. Her medical history included a surgical resection of 
a right ovarian cyst, and tobacco use (1 pack-year). On 
admission, the patient was asymptomatic and haemoptysis 
spontaneously resolved. Physical examination was 
unremarkable. 
Chest X-rays showed an air-fluid level in the right upper 
lobe (Fig. 1). During fibre bronchoscopy a clot obstructing 
the right upper bronchus was observed. High resolution CT 
scan of the chest revealed multiple cysts in the right upper 
lobe surrounded by parenchyma with ground-glass appear- 
ance (Fig. 2). The size of the visible cysts ranged from 5 to 
30 mm. Air-fluid levels could be observed in the three 
largest cysts and the fluid density corresponded to the 
density of blood. 
Routine laboratory tests were normal. Intradermal 
test with 10 tuberculin units was negative. Examination 
of bronchial secretions showed no abnormal cells or 
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FIG. 1. Chest X-ray showing an air-fluid level in the right 
upper lobe. 
micro-organisms. Pulmonary function tests and diffusion 
capacity were normal as were arterial blood gas values. 
In August 1996, a complete surgical resection of the 
right upper lobe was performed. Pathological examination 
showed multiple cystic lesions lined with a cuboidal ciliated 
epithelium and mucigenic cells (Fig. 3). Inflammation was 
noted but no malignant cells were observed. Final diagnosis 
was a type 1 CCAM according to the modified Stocker’s 
classification (Table 1) (1). 
Discussion 
Congenital cystic adenomatoid malformations of the lung 
(CCAM) result from a disturbed lung embryogenesis. 
Simonet et al., who studied pulmonary malformations in 
transgenic mice expressing human keratinocyte growth 
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FIG. 2. High resolution CT scan showing the largest cyst 
in the right upper lobe surrounded by smaller cysts with a 
cluster organization. Note the air-fluid level in this cyst 
and the ground-glass appearance of the surrounding 
parenchyma. The fluid density corresponded to the 
density of blood. 
FIG. 3. Numerous small cysts separated by fibromuscular 
walls. Note the cartilage plate embedded in the fibrous 
wall of a large cyst at the upper right corner of the figure 
(H & E, magnification x 32, reproduced here at 55%). 
factor in the lung, suggested that CCAM could correspond 
to an arrest of lung development at a premature stage (2). 
No specific factors have been identified with regard to 
pathogenesis and CCAM shows no sexual or racial predi- 
lection. CCAM was first classified by Stocker et al. into 
three types after pathological examination (3); however, 
this author modified his classification in 1994 and separated 
CCAM into five pathological types according to their 
resemblance to normal anatomical structures from 
proximal to distal (Table 1) (1). 
Apart from four cases of bilateral CCAM (447), the 
lesions are unilateral. Right and left lungs are affected 
almost equally. The malformation is usually limited to one 
lobe [82% for Cloutier et al. (4) with a slightly more 
frequent lower lobe involvement (5.5%)]. More than 150 
cases of CCAM have been described: approximately 61% in 
newborns, 22% in infants under 6 months of age and 17% in 
older children (4). Visceral malformations associated with 
CCAM have been reported in up to 18% of children in 
association with type 2 CCAM in 56% of cases (3). In only 
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TABLE 1. Expanded classification of congenital cystic 
adenomatoid malformation of the lung modified by Stocker 
in 1994 
Type 0 
Type 1 
Type 2 
Type 3 
Type 4 
Composed of bronchial-like structures, appears to 
be malformation of proximal tracebronchial tree 
Composed of bronchial-like structures and 
proximal bronchiolar-like structures, mimics 
distal bronchial tree and proximal acinus 
Composed of bronchiolar-like structures, 
resembles bronchiolar section of acinus 
Composed of structures resembling terminal 
bronchioles and alveolar ducts, suggests mid- 
acinar malformation 
Composed of thin-walled structures lined by 
alveolar lining cells, suggests origin from distal 
components of acinus 
one adult patient, several congenital malformations have 
been described in association with a type 1 CCAM (8). 
To the best of our knowledge, until now only 23 cases of 
CCAM have been reported in adulthood. These cases are 
listed in Table 2. Sixteen out of these 23 cases corresponded 
to a type 1 CCAM according to Stocker’s modified classi- 
fication (1). Like other congenital lung lesions, CCAM may 
be asymptomatic for years. In eight patients, CCAM was 
asymptomatic and diagnosed from routine chest X-rays 
whereas recurrent respiratory infections led to diagnosis in 
eight other cases. Three cases were revealed by spontaneous 
pneumothorax, three by a haemoptysis and one by dysp- 
noea. Type 1 CCAM can be accurately diagnosed through 
CT scan showing large cystic lesions (more than 1 cm in 
diameter). Bronchography adds no further information and 
should not be routinely performed. 
Management of CCAM of the lung remains controver- 
sial. Some authors recommend surgical resection for diag- 
nosis but also as a therapeutic procedure because of a 
substantial risk of later neoplasia (9). Others consider this 
approach too aggressive in the absence of symptoms and/or 
complications and prefer watchful waiting (10). We agree 
that, in children, CCAM and especially type 1 CCAM are 
rarely associated with neoplasia. One case of rhabdomyo- 
sarcoma, one case of pulmonary blastoma and another one 
of bronchioloalveolar carcinoma have been reported out of 
more than 150 cases reported in childhood (11-13). How- 
ever, four cases of bronchioloalveolar carcinoma have been 
reported in 23 adults with CCAM (14-17). When analysing 
these data using Fisher’s exact test, neoplasia in type 1 
CCAM appears to be significantly more frequent in adult- 
hood than in childhood (P<O.Ol). Thus, it may be postu- 
lated that delayed inflammation may promote the late 
neoplasic transformation of the mucous cells observed in 
such lesions (15,16). 
According to this analysis of the literature we conclude 
that a complete surgical resection is advisable in type 1 
CCAM, both in infants and adults at the time of diagnosis, 
because a delayed or incomplete procedure may expose 
patients to inflammation, and then to metaplasia and finally 
to neoplasia (13,15,25). 
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